Abstract. The construction of Fabry-Perot interferometer is very simple and it has been already utilized in different measurement systems. The result of displacement measurement is obviously influenced by the tilt angles of measurement mirror, if a Fabry-Perot interferometer is utilized for displacement measurement. Hence, the measuring range of current systems is rather small (less than 1 mm). The goal of this investigation is to develop a Fabry-Perot interferometer for large travelling range (till 60 mm) by aid of compensation of tilt angles with an angular sensor, piezo translators, control mechanism and self-designed software. To verify the measuring characteristic of the selfdeveloped Fabry-Perot interferometer, some comparison measurements have been performed. A commercial laser interferometer serves as reference standard and the differences between FabryPerot interferometer and the commercial Laser interferometer are measured. Through experimental tests, the differences are less than 0.3 µm in the full measurement range. The results show that the Fabry-Perot interferometer can meet the measuring requirement with high accuracy of submicrometer order and large measurement range.
Introduction
The goal of this investigation is to develop a Fabry-Perot interferometer with a larger measurement range of 60 mm. For the displacement measurement in larger measurement range, the tilt angles must be minimized. With the integration of a DVD pickup head as angle sensor and regulation mechanism of measurement mirror, the tilt angle can be minimized and the displacement measurement is realizable.
The displacement direction and counting of interferometer fringes are detected by a Photodiode (PD) and a position sensitive detector (PSD). From fringes of PD, the periodical counting of displacement can be performed. The PSD can detect the displacement direction and from the fringe signal on PSD, an interpolation can be realized. With these methods, a high resolution of displacement measurement can be achieved.
For verification of its measurement performance, comparison measurements with a reference interferometer have been implemented. The results show that the Fabry-Perot interferometer is high stable, insensitive to environment conditions and able to meet measuring requirement of the submicrometer order.
Measurement System
The major modules in measurement system include components of a Fabry-Perot interferometer [1, 2] , angle sensor and regulation, signal processing and measuring program. For comparison measurements, a SIOS interferometer serves as reference standard.
The Fabry-Perot interferometer system consists of a light source, optical components, PD and PSD. In interferometer the measurement mirror is equipped with control mechanism of tilt angles. The angle controller includes a reflector installed on measurement mirror of interferometer, angle sensor and regulation mechanism of tilt angles. By the angle sensor, the angle signal can be detected and then that is the input for the control module. After the operation process in control module, the corresponding regulation voltage will be delivered to piezo translators. With them the tilt angle can be regulated during the displacement of measurement mirror. And the displacement measurement can be performed under the condition of parallel linear displacement, so that a high precision displacement measurement can be realized.
By comparison the measurements with a commercial interferometer (SIOS), measurement performance of the developed interferometer can be tested.
Fig. 1. Construction of developed Fabry-Perot interferometer

Experimental Results
Measurements comparison have been performed in different ranges (Fig. 2) . From the results, it can be distinctly observed that the measurement deviation become more, when the measurement range is larger. That should result from the lower fineness in larger measurement range [3] . To prove the phenomenon, two different finenesses have been regulated and comparison measurements have been carried out in a small range of 10 μm. The result (Fig. 3) demonstrates that a maximal deviation is more than 200 nm, when the fineness is lower (fineness=5). At higher fineness (fineness=17), the deviation would be less than 100 nm.
From these results, the effect of fineness can be evidently identified. Also from comparison measurement, it can be proved that the self-developed measurement system can achieve the measurement error less than 0.3 μm in the measurement range of 60 mm. 
Conclusion
By measurements comparison, the deviations of displacement measurement are less than 0.3 µm. If the fineness of fringe is higher, the deviation of displacement measurement is obviously lower. Fineness is an important parameter for Fabry-Perot interferometer. That will influence the measurement error and range. Because of common optical path, experiments also show that the Fabry-Perot is more insensitive to environment effects. With the results, it can be proved that the developed Fabry-Perot interferometer meets the measuring requirement of sub-micrometer order.
